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Abstract

Background: Para-prosthetic leaks post valvular replacement is a relatively rare complication. Burden of
mortality and morbidity and recurrence increase with reoperation. Hemolysis is commonly seen in paravalvular leaks
(PVL). Transcatheter repair is a less invasive technique with lower procedural mortality risk.

Case presentation: A 59-year-old male patient, presented to his primary physician for dyspnea on exertion with
no known previous medical history. Cardiac ultrasound revealed an aortic and mitral valve disease. A severely
calcified aortic valve with a moderately severe aortic regurgitation grade II to III and an aortic area of 1.3 cm2. On
the other hand, a severely calcified mitral valve mainly the anterior leaflet and a severe mitral regurgitation grade III
with a mean gradient of 7 mmHg. Patient was sent for surgery. Two months after, patient presented with signs of
heart failure and hemolytic anemia. Transesophageal echocardiography (TEE) revealed a severe eccentric
paravalvular mitral leak aiming to the left atrial appendage, with several paravalvular aortic leaks moderate to severe
and a small ventricular septal defect. Transcatheter repair was done for the mitral paravalvular leak, 3 plugs were
needed and yield excellent results, with one plug for the aortic paravalvular leak. Patient symptoms were better.

Discussion: In this case, we illustrate the need for TEE with 3D TEE to have a more accurate diagnosis of post-
operative complications. Always think about post-operative leaks in the setting of hemolytic anemia. Furthermore, a
wider use of the transcatheter techniques to reduce mortality and morbidity due to surgery.
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Introduction
The prevalence of valvular disease is important and increase with

age. In Europe 2.5% suffers from this condition [1]. Para-prosthetic
leaks post valvular replacement is a relatively rare complication. It is
commonly seen in mechanical valves. Mitral valve is more affected
with this complication than aortic valve. Burden of mortality and
morbidity and recurrence increase with re-operation. Hemolysis with
is commonly seen in paravalvular leaks (PVL). 1% to 5% of these leaks
need repair. Large leaks can lead to heart failure with a high risk of
infective endocarditis [2-5]. Due to high risk of surgery in these cases,
transcatheter repair is a less invasive technique with lower procedural
mortality risk but need high expertise in this field and is technically
challenging [6].

Clinical Presentation
A 59 years old male patient presented to his primary physician for

dyspnea on exertion. No known previous medical history, risk factors

nor any family history of cardiovascular disease. No chest pain or
palpitation. On physical examination: A systolodiastolic murmur best
heart in the third intercostal space with a holosystolic murmur best
heart in the apex radiating to the left axilla, clear lungs and no limbs
edema. Electrocardiogram was done with normal pattern. Cardiac
ultrasound was suggested. It revealed an aortic and mitral valve
disease. A severely calcified aortic valve with a moderately severe aortic
regurgitation grade II to III and a mean gradient of 34 mmHg and a
maximal gradient of 51 mmHg with an aortic area of 1.3 cm2.

On the other hand, a severely calcified mitral valve mainly the
anterior leaflet with no rupture of chordae tendineae, with a severe
mitral regurgitation grade III with a mean gradient of 7 mmHg. In
addition, a severely dilated left atrium (volume = 118 ml/m2) with an
increased left ventricular end diastolic pressure. Furthermore, a
preserved systolic function with a 63% ejection fraction on 2D and a
preserved longitudinal contraction with a GLPS average of -21% with
severe concentric hypertrophy. Patient was sent for evaluation for
surgery. Cardiac catheterization was done revealing normal coronary
arteries. Carotid duplex was also normal. Surgery was done with two
biological prosthetic valves and patient was stable post operatively. No
cardiac ultrasound was done post operatively due to financial issues.
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Two months later, patient complained again from dyspnea on
exertion and at rest NYHA IV with peripheral edema and an altered
general status. Lab test showed a severe hemolytic anemia with a
hemoglobin of 7.9 and normal mean corpuscular volume. A decrease
in haptoglobin levels and a positive coombs test. High LDH and
bilirubin is noticed with a high reticulocyte count. Iron, ferritin, folate
and B12 were normal. In addition, an increase in serum creatinine to
1.7 mg/dl with a creatinine clearance of 43 ml/min/1.73 m2 with an
increased NT-proBNP.

Cardiac ultrasound revealed a severe para-prosthetic leak of the
mitral valve with moderate to severe aortic para-prosthetic leaks with a
small iatrogenic ventricular septal defect and a left to right ventricular
shunt. A circumferential moderate pericardial effusion with 13 mm
behind the left ventricle in diastole. No signs of tamponade.
Furthermore, pulmonary hypertension noticed with a systolic
pulmonary pressure of 65 mmHg. A preserved systolic function of 72%
with Teicholz ejection fraction with a mildly reduced longitudinal
contraction of the right ventricle post operatively. A moderate to
severe right pleural effusion is also noticed (Figure 1).

Figure 1: Transthoracic and transesophageal findings. (A)
Transthoracic echocardiography (TTE) with parasternal long axis
view: Iatrogenic postoperative fistula between the right and the left
ventricle (Small ventricular septal defect). (B) Transthoracic
echocardiography with parasternal long axis view: Zoomed view of
the ventricular septal defect. (C, D) Transesophageal
echocardiography (TEE) revealing a severe mitral para-prosthetic
leak. [Note: RV= Right Ventricle, LV= Left Ventricle, LVOT= Left
Ventricular Outflow Tract, LAA= Left Atrial Appendage, LUPV=
Left Upper Pulmonary Vein].

Transesophageal echocardiography (TEE) was crucial in this setting
to confirm the diagnosis. It revealed a severe eccentric mitral
paravalvular leak aiming to the left atrial appendage, with several
paravalvular aortic leaks moderate to severe with a thrombi free left
atrial appendage (Figure 2a). No signs of vegetation or abscess on TEE.

Figure 2: After transcatheter repair of paravalvular leaks. (a)
Transesophageal echocardiography before plug. (b)
Transesophageal echocardiography after 3 plugs (no more
paravalvular leak). (c) Transesophageal echocardiography after 3
plugs: 3D TEE with color Doppler. (d) Transesophageal
echocardiography after 3 plugs: 3D TEE.

Patient was treated with erythropoietin as injections and with
transfusion, but the main cause of this anemia was valvular induced.
Surgical treatment of para-prosthetic leaks has a high mortality rate
(Euroscore >5%), so the patient was sent for Transcatheter repair. For
the mitral paravalvular leak, 3 plugs were needed and yield excellent
results (Figures 2b, 2c, 2d). Three dimensional (3D) transesophageal
ultrasound was also used in this case for more accuracy. On the other
hand, an aortogram done showed multiple leaks, one plug was used,
and the other leaks were mild to moderate and left intact. The
iatrogenic ventricular septal defect was a small and restrictive one and
left with no repair. After repair pulmonary pressure dropped from 70
mmHg to 35 mmHg and symptoms were much better.

Discussion
It ’ s a very rare case of post-operative complications associating

several conditions. From a severe mitral para-prosthetic leak to several
moderate leaks in the aortic prosthesis with an iatrogenic ventricular
septal defect. These conditions have a lot of etiologies and mechanism
the most common one is a disruption of sewing ring sutures due to
calcification and pannus formation or infective endocarditis with
abscess formation. But in our case no sign of endocarditis or abscess
nor infection fever or inflammation. Neither possible pannus
formation nor calcification noticed on TEE [7]. The most reliable
etiology is a malposition of valvular structures against annulus leading
to leak formation. Furthermore, an iatrogenic ventricular septal defect
as a very rare complication is also noticed but small defects may not
cause significant hemodynamic impact. The most common
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presentation in this case was hemolytic anemia with signs of heart
failure due to the large paravalvular mitral leak. Two types of leak can
be presented postoperatively. Early leaks which sometimes can heal
when they are small or cause hemolytic anemia, and late leaks years
after due to endocarditis and dehiscence [2,3,8].

Decision making and choice between surgery and interventional
technique was due to high mortality rate postoperatively because of the
need for double valve replacement and closure of a ventricular septal
defect. Reoperation in this case is risky. Postoperative mortality for
mitral paravalvular leak is between 3.7% and 22%, and Euroscore in
this patient was high due to the number of valve needed to be replaced,
the condition of the patient in heart failure with high pulmonary
pressures, acute renal injury after this manifestation. Further, an
increase in LDH is a high predictive of mortality. More discussion
about this issue leaded to the choice of a para-prosthetic leak treatment
with transcatheter deployment of an occluder device (plug). The most
common indications for this procedure are repeated surgeries or
isolated leak. This technique was able to close the large leak with three
plugs with a moderate to large aortic leak. These leaks were the most
hemodynamically debilitating [9-12].

Conclusion
It’s a rare case of post-operative complications combining several

conditions in one patient: A severe para-prosthetic mitral valve leak,
several aortic para-prosthetic leaks and an iatrogenic ventricular septal
defect. Hemolytic anemia and heart failure were the outcomes of these
complications. In the setting of hemolytic anemia, paravalvular leaks
are the most important differential diagnosis to think about. In this
case, we illustrated the need for TEE with 3D TEE to have a more
accurate diagnosis of post-operative complications. Furthermore, a
wider use of the transcatheter techniques to reduce mortality and
morbidity due to surgery.
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